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northern foot of the Luoyang Mountains in the western Sichuan Daliang Mountains, 15 sets of local groundwa-
ter chemistry samples from different sections of the study area were collected as research objects. Analysis and
study of hydrochemical characteristics and evolution in this area use Gibbs’ diagram and ion proportion coeffi-
cient method. Furthermore, assessing groundwater quality BP neural network classification method with RM-
Sprop algorithm, supporting services to help local communities develop and use water resources wisely and
safely. The results show that the water chemistry of the study area is dominated by Mg”'-Ca*~HCO, . The hy-
drochemical evolution of groundwater in this area are mainly derived from rock weathering-dissolution. It is
controlled by rocks of silicate and carbonate, with silicate playing a more significant role. Considering the geo-
logical background of this area, silicate mainly comes from volcanic, clastic, granitic, sandstone and mud stone.
The BP neural network was used to train 5 000 groups of groundwater samples, and the samples in the study area
were evaluated. The training image of the model showed that the BP neural network could well fit the training
set of groundwater samples and accurately judge the test set. The result of groundwater quality in this area indi-
cates that Class I water quality points accounted for 13.3%, Class II water quality points accounted for 40%,
Class IIT water quality points accounted for 46.6%. Its overall water quality is good, and the Class III water qual-
ity area needs to strengthen groundwater pollution source investigation as well as water quality protection.

Keywords: hydrochemical; foothill of Luoji Mountains; water quality assessment; BP neural networks;
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Fig. 1 Hydrogeological map of the study area
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Tab. 1 General situation of water samples

S e KRR B A KA CH B
01-SY K K 7Y E TR K S OB 5 T R R R 8.24 9:38
02-SY K K 7Y 5 TR K S OB 5T R R R 8.2410:39
03-SY IR K PEETTE K £ A L4l 8.24 11:35
04-SY JEK K mE BB S MRS KT 8.2412:33
05-SY K K TE LT 2 OU A TE 8.24 13:15
06-SY K K i ETdTE K S WA 8.24 14:45
07-SY IR K PEEmEAK S RN ZH 8.24 15:15
08-SY FHK K AT RIS NR 8.259:20
09-SY K K PG B T B I OC B B A PO 2 8.2510:25
10-SY K K P B TR S KRR 8.25 12:00
11-SY JEK K VY B TIT 22 e B 43 4 TR 8.2513:21
12-SY JEK K VY BT 22 e B 4 48 TR 8.25 13:44
13-SY K K Wern B IEH S W R A 8.25 14:41
14-SY K K T hg B R R S I 8.25 15:24
15-SY Ik K A% SRR S s T 8.2516:35
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B
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Fig.2 Model function relationship diagram
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MG I 5 X b T AR AR AR 23 B 46 28, iR KAk
FARPREOLILER 20 TSR B, pH (E V- 208 7.68,
i ;s TDS B R 6.7~230.4 mg/L, #J{H 4y 85.91 mg/L;
KB F BH B 7 W HE ¥ S Ca® > Mg? > Na'> K, ]
B F W JE HE ST WHCO; > S0y > Cl>COy, [HE F i
Ca® M B 1, B 7 HCO; 348 75 As & 1
H1.77~2.58 pg/L; Cr 7 24 0.1~5.58 pg/L, A K
1.92 pg/L; Pb & f K 0.76 pg/L, i KAH K 10.26 pg/L;
Mn &8 K 0.11~6.33 ng/L, brififi 2=y 1.95; Ni & &=

M 0.05~9.54 ng/L, brifEfi 2% 4 3.02, Wahik(F2).
42 WREXKNEFHFE

Piper — £k K (18] 3) /R, BF9E XK A2 28 H = 2L
H Mg’ Ca”—HCO; 26 %, [ 85 T 3 % 4 7 15 Mg™'—
Ca™ 2 b, /A T =K 22 F X 48k, B2 7 35 5504 1
COy -HCO I, FEEH T = MEN L F A,

B W 5T XY 7K FE B 2 1T Gibbs Bl (Gibbs,
1970), WF5E X K REFEAVE 78 Gibbs 1 111 fiE£2 P (5] 4D,
TDS f 29 2 100 mg/L, Na'/( Na™+Ca’ )l /M T 0.7,
CI'/(CI'+HCODMH/NTF 0.2, £ B H 32 #] NG 1Y 5%
M 458 /0 5 K RE 32 B2 43 A 1 A2 A DL B P A R B 467
F WK A2 B8 R 52 B A A R L K
SRR A — R R, (R B A A AUk



% 5 1 RA R B LR T KA 2RI 5K BTN 157

®2 HWTREFERGEITRN=15)

Tab.2 Index of groundwater chemistry

b KA Cpg/L) fie/ME (ug/L) F¥E Cpg/L) A5 i 22 hr ERME Cpg/L) Fe/ME (pg/L) S Cug/L) bR 22
pHIH 8.08 6.65 7.68 035 DS 230.40 6.70 85.91 6735
Na* 6.57 0.25 3.96 1.98 As 258 177 2.13 027

NH/

4 0.24 0.05 0.10 0.06 Sb 0.27 0.10 0.11 0.04
AP 0.19 0.01 0.07 0.06 Hg 0.19 0.03 0.06 0.04
Fe¥t 0.10 0.03 0.04 0.02 Cr 5.85 0.10 1.92 1.91

P 0.30 0.01 0.10 0.10 Co 0.74 0.02 0.24 0.22
cr 426 0.86 152 0.90 Cu 0.59 0.07 0.19 0.19
so¥
17.20 0.67 7.36 5.04 Pb 10.26 0.08 0.76 2.63
NOy 10.19 0.02 239 3.15 Zn 1.84 0.43 0.85 034
K 130 0.66 0.92 0.17 Mn 6.33 0.11 191 1.95
C 2+ .
a 64.53 0.59 19.31 19.14 Ni 9.54 0.05 2.66 3.02
M 2+
g 26.55 0.12 6.57 6.77 Mo 3.25 0.05 0.73 1.02
HCO3 268.40 12.00 92.92 8141 || BEEE  221.00 1.90 75.27 71.14

100

E3 #xRKi kKW E Piper B
Fig. 3  Piper diagram of hydrochemical of groundwater in the study area
Pl 2, AR A R O CE AR, 202D BERRERT Y D X IR IR #h 5, Ca® FIHCO; &2 i £ .
HPH B FAE B2 X . D X2 55 KA E I #l; B2 KE 2R BI X C KOKKEFE R 4 T SR, 52
DCUATEJE A 2808 A 0 A o 3, HAk s T RER AT BUA A XA R R KA i 3R [ ), Hoa
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Bl 4 AR TIK Gibbs
Fig. 4 Gibbs diagram of underground water in the study area
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BA FH 5 7 B9 K 56 M 20 B R, Na'™ 55 SO3 A 56 i
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RE J& A1 B VA it i W1 5 Ca®" 55 HCOTAH G 2 JE 17 (R'=
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